Abstract-The aim of this study was to classification and ordination of vegetation communities to understand the environmental factors that determine their composition and structure. We sampled plant density, cover, soil texture, lime, available moisture, gypsum, pH, electrical conductivity (EC), organic matter (OM) and gravel and topography variables using randomizedsystematic method within Semnan rangeland, Iran. After using the Two-Way Indicator Species Analysis (TWINSPAN), vegetation was classified into 6 different groups. Principal component analysis (PCA) showed that the vegetation distribution pattern was mainly related to soil characteristics such as salinity, texture, available moisture, lime and gypsum. We used Canonical Correspondence Analysis (CCA), to examine the effect of soil factors on plant communities. CCA axis 1 was highly associated with silt and sand content, gravel, available moisture, gypsum, pH and electrical conductivity in two depths and lime of second layer and slope and elevation while CCA axis 2 was associated with lime in second layer. These gradients were related closely to the first two canonical axes, and accounted for 97.2% of the species-environment relationship in the study sites.
I. INTRODUCTION
HE effects of environmental variables on plant communities have been the subject of many ecological studies in recent years (13, 23) . For over a century, ecologists have attempted to determine the factors that control plant species distribution and variation in vegetation composition (6) . Landform and vegetation are indicators of the influence of important environmental factors such as water availability, soil, aspect and climate (23) . Soil characteristics play major role in distribution of plant species (22) . Studying the vegetation distribution pattern is a basic aspect of the design and management. Quantitative separation was studied by previous scholars to investigate the contribution of environmental factors to the whole or different layers of plant community distribution pattern. (21) 
III. RESULTS
The results of the PCA ordination are presented in Table 1 and Fig. 3 . Broken-stick eigenvalues for data set indicate that the first two principal components (PC1 and PC2) resolutely captured more variance than expected by chance. The first two principal components together accounted for 86% of the total variance in data set. Therefore, 61% and 25% variance were accounted for by the first and second principal components, respectively. This means that the first principal component is by far the most important for representing the variation of the six vegetation types. Considering the correlations between variables and components, the first component includes silt and gravel in 20-80 depth, sand, available water, gypsum and EC of both the depths. The second component consists of lime in both depths. In the study area, environmental conditions in Halocnemum strobilaceum type differ from the others. With attention to the position of this type in the fourth quarter of the diagram, it has a high correlation with the axis. 
IV. CONCLUSION
The results of PCA analyses showed that, among different environmental factors (topographic and edaphic variables), the distribution of vegetation types in the study area was most strongly correlated with some soil characteristics such as salinity, texture, available water, lime and gypsum. Spatial distribution of plant species and communities over a small geographic area in desert ecosystems is related to heterogeneous topography and landform pattern (10) . Because of soil texture effects of plants available moisture and elements and root distribution depth, the soil texture has an important role in the distribution of vegetation. The PCA ordination graph showed that the A. sieberi-E. ceratoides, A. sieberi-Z. eurypterum, Z. eurypterum-A. sieberi and S. rosmarinus types was positioned in the direction of coarse sand and gravely dry sites. Whereas H. strobilaceum type was positioned in the direction of fine and heavy soils and Ar. aucheri-As.sp. type was positioned in the semi-heavy textured soils. Although the classification was based on plant species data only, it reflects differences in the underlying environmental factors, such as soil texture, physiographic of the landscape, saltiness and moisture. The H. strobilaceum type was dominant in the saline areas, while the other vegetation types were found in the low gypsum areas. It has shown that the distribution of H. strobilaceum type is more strongly related to gypsum and EC factors.
In arid and semi-arid regions, the relation between species distribution and salinity gradient has been reported by many investigators (3, 5, 10, 17, 20, 22) . Abu-Ziada (1) also showed strong relationships between vegetation pattern and soil moisture-salinity gradient in the Kharga and Dakhla Oases. Available moisture is the most important factor limiting plant growth and distribution of plants. Water availability is the main limiting factor of desert vegetation (18) . Thus, moisture related variables such as elevation and soil texture are most important for the species composition in desert steppe (4) . Analysis of the CCA and PCA was showed that the available moisture has a direct relation with the H. strobilaceum type, while A. sieberi-E. ceratoides, A. siberi-Z. eurypterum, Z. eurypterum-A. siberi and S. rosmarinus types have an inverse relation with available moisture and these types were also inversely related with the salinity.
Lime is common feature in soils of arid and semi-arid regions if the lithological materials contain a high quantity of this component. A. sieberi-Z .eurypterum and Z. eurypterum-A. sieberi types showed the direct relationship with lime percent. 
